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Abstract (Basic): US 20020009833 A1 

NOVELTY - A thin-film transistor having sub-gates and Schottky 
source/drain is fabricated by forming two island-shaped sub-gates and 
two insulation layers on insulation substrate, planarizing the second 
insulation layer, and sequentially forming an island-shaped 
semiconductor layer, a gate dielectric layer, an island-shaped main 
gate layer, insulation spacers and a metal-containing replacement 
layer. 

DETAILED DESCRIPTION - Fabrication of thin-film transistor (TFT) 
having sub-gates and Schottky source/drain includes providing an 
insulation substrate (30), forming two island-shaped sub-gates (31), 
forming first and second insulation layers (32, 33), planarizing the 
second insulation layer until the first insulation layer is exposed, 
and sequentially forming an island-shaped semiconductor layer, a gate 
dielectric layer, an island-shaped main gate layer, insulation spacers 
and a metal-containing replacement layer. The insulation spacers are 
formed on the sidewalls of the main gate layer. The replacement layer 
is formed on the exposed portions of the semiconductor layer. The 
replacement and the semiconductor layers underneath the insulation 
spacers form a Schottky contact that serves as the Schottky 



source/drain. 

USE - The method is used for fabricating TFT having sub-gates and 
Schottky source/drain. 

ADVANTAGE - The method eliminates the steps of distribution doping 
in source/drain, and follow-up annealing, thus reducing fabrication 
complexity and production costs. The resulting TFT can operate in both 
n-type and p-type channels by simply adjusting the biased-voltage of 
the sub-gate. 

DESCRIPTION OF DRAWING(S) - The figure shows a cross-sectional 
diagram of TFT fabrication. 
Insulation substrate (30) 
Sub-gates (31) 

First and second insulation layers (32, 33) 
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1 sp^wffiniajcem-rs^'f >y- hsi«*e«t 
-r^iife^^x^t. (6) ^ >y-\-m<DWi2$>ft<D 
mstR&*<i >y- h^cD^2^©pt'ab-5^'r >y 
-hmm&m\zBf$.ztiz>tm : 7'i->>ft, a) -> 

^x^. a^-r>y-h»ii±fc»iasn«^aft 

(8) tfc»i±l;:»j«Sft. WsV- 

k u-f ^^i^n-enm^^a^-y-^y- h/i <t. * 
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[0 0 16] 

< mw?z>. 

Cooi7] mirnmrn 

[0 0 18] ST, S i0 2*1t\XG3tif>e>tfi*Mm 
«3 OfcjgPrTS. -*n**6. SfSl3?m8£Seg*1£3 
0 ±.\zBfc-?Z. 131:^3115^51:, Sil 1 gftUli 
U V y 7 7 f - K <fc 0 3r3£/t * - >Tx y > ft 

t, 2 ^»*tt-y-^y- hn 3 1 3 o 

^Tzitm K--:/Sft3fc# U > U n >^ 6»jl«tl^^d^ 
£&>3. JP3«3 0-2 0 0 nmt^S. 
[0 0 19] 04-e^$tl-S c fc'5fC, £lttfftA3 2 

s^+j-^y-hJiR^itei^s^s o©±c ^ne. 

«^lc^t)-&T (conformally) W&tZ>. fUltSm 
H3 2fi, CVD£{C<fcDJ£/£$ft*:/p;*7!>*3 0-2 0 
0 nmCOgffc^-l'JlfJf 

[0 0 2 0] BI5T^$n-5ct-5{C, HI 2 *fcj*JI 3 3 £ 

{tTS. ^2#fe^/g 3 3te, «*.ttCVDftK,kr)*j* 
$ft-5JP$;0*3 0- 1 0 0 0 nm<Z)^fk)l-e*§. -Zrtl 

LIS 1 3 2 

[0 0 2 1] $<=,(:. 06T^$tx5J;pJC, Sg2*&8c 
Ig3 3ro?£fi£&, CMPffitciDm2M»S5:+»(c¥ 
SfcLTIg ljetHI 3 2 £gfcU 

[0 0 2 2] #(::, @7-tr^$tl-5J:5l;, *i»#:Jf 
£, mi*£ft^3 2iJi^2ijSfe»^3 3±t^fi£b. 

T A«i|MIWMi 3 4 »tt¥##jf 3 4©ff 

1 0~2 0 0 nrmr&O. 7^77XyUa> 

[0 0 2 3] -£-ftfr£» HST^^n-Si^tC, f&&ffc 

lt^- bmm&m 3 s 

[0 0 2 4] ImV>T. 09T^$ft<5<fc-5K:. tg2«H 
ff£y-h&ttf&f 3 5RtXm2^a:®3 3±ic^*-r 
5. -E-LT. 'Jy^^7^-tC<t0m^A^->T ! ^2 
iti&Iyf>^bT. &tf*1'>'!r-h-/i3 6£J£ 

ffc-rs. at^^-f >y-K®»w®4 2oc9a«-y-y>r 
-hh 3 1 ^©^ffi^t^n-^na^?). H2i»mii 

te. PVD&£fcl2CVD?£lCck0J^£ftfc&jg)f £ 
J&LT&5. SVc^-f >y-M3 6A*&Jg'7 f -hT& 



/&M©ttH (stacking layer) tL&ttfttf&eft 
<^o 8ftt#Jf ft. JP£a*2 0—100 nmcogtfky-fpji 

[0 0 2 5] ^K:. SI 0T^$n^J;5JC, CVDS 
C«t OK*** (8tfWf£fctegfc^-1'5iiJI&£) 

X.y^>ifA-y^iz^r)7^~>if (lining) 3 

7 ^st^ i- >y- Kg 3 6 <Dmm\zmm?z>. wm& 

-T*y- hi§«#Jf 3 5 fcXy^>yLT&1*¥##Jf 

3 4^sai$-t±-5. 

[0 0 2 6] &JM (Ti, Co. P t. N i &£) « 
PVDffiJCicT^-f >y-N@3 6. att¥i»#:/f3 
4. S.tX|6»^-i'x>^3 7±K»ris$nS. 

[0 0 2 7] -etl^S, fij^ffld*4 5 0-6 5 0*0© 
RTA (7e7F7--U>y) ffifciO. *SUttfi 
S8gffl#2 0 0-5 0 OtCDlWi^f (hot stove pip 
e) fcfcHT. *«JBtt*tt¥SIM*:JB3 4«t>©er-<3R7n 
3t<h&6UT^r'ffl26&JI3 8 a, 3 8b^f?>„ & 
t:, Ell iTf^$n^>«fcoir, M^M^x-y hx y f> 
y (selective wet etching) £JSLT&JS/I£|&£-f 
•5. 

[0 0 2 8] ^r-ffc^lf 3 8 a. 3 8.bm«DJfcR¥Wt 
113 412, IIh7>^70ft^HichliL 
Tfli^6ft£>. tr-ittMmZ 8 a. 38b, Rtf^-v* 
)l^^cc h l«->ay h^-n^^ b£J£££U Cl« 

[0029] m2mmm 

m 1 2T^$n-5J;5tr > 0 3-01 otc^-rxs© 
^. tt$WM*eSlte (#*mfeo^ffi{non-electrical 
plating}) l:iO, *fe»7-fx>^3 7 ©MWK&St ! 

3 4 4 , CO'5rf mZ&m (Ni. Cu, P 
d, Pt, Cu. Ag. Au. Co&£) ICg&LT& 

saj^e 40a. 40b swt^ 
[0030] &mmt&m 4 0 a , 40 bP B 1©a«^#: 

1 3 4 (Jf 1 h 7 >-»^fflf t c h 2 £LT 
ffllJ^n-S. ^Ii^i4 0a, 4 0 b. 
««ch2(i->3-y h+-3>^^h^}gfi£L. ^C0> 

3 v b^—^y?!? b\twWkbv >*J7>* <r>y a v h+ 
-y-^/Hr^-f >t&*. 

[0 0 3 1] #HM0ra±, NiSo 4 . PdCl 2 > 
K2PtCl4. C u S O 4 . AgS04. KAuCl 
4. Co S0 4 ^t*C9^S^^^J,i:bTfflH€)C<i: 
^T?^5. ClCOgi^J$:HF^7K4' (ifcfJBOE. N 

h 4 f+hf) ic^LT^^tL. mmv^vt 

[0 0 3 2] 2*>tZ. *3IM0>Hci3^Tc h 2^7 : E;U 
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fz\ttf£&fiX(Dm$iT\Zi$^T 4 0 0-6 0 0<C©M 
^X*©ffi»?j£ii;»£;i<bi^T#3. 012t^n 

[oo3 3] m3 mmm 

^-O^r-H/IS 6Rt^a«^-r>y-hg3 6 0MM 
(CfeSI-^y- h^«#:P 3 5 £&®-r-5. 

[0 0 3 4] «V»T. 01 3T^$tl-5<t5C, 
x^iso ©w«c:fi:«-r«y- hill^l 3 5 

[0 0 3 5] 01 4T^^n^J;5»c. m^fl^ 

0 ©W«Cfiflrr Sfttt^ilW*]! 3 4 <f ©$-f 

(N i , Cu, Pd, Pt, Cu, Ag, Au, Co& 
£*) £B&UT&Sa&li5 2 a. 5 2b4Mt5. 1 

[0 0 3 6] £/SS&J15 2 a. 5 2 bf?S ©»**##& 
JS3 4lifIh7>7X^0ft *;i4ffl*c h3tLT 
fflVJ^n*. £JggJ&Jf5 2a. 5 2b. ItXPf-* *)V 

[0 0 3 7] **M«S|1fttN i So 4, PdC 

1 2. K2PtCl4. C u S O 4 , AgS04, KA 
uCl 4 . Co S0 4&<h*©£JKt££^&#J<hUTffl^ 
SCtliJTtS. C©PBJ&Si|SHF»»+ (JfcUBO 
E. NH 4 F + H F) KJgfr LTKJ&JgSgi: U S&L 

[0 0 3 8] 01 5T;*£tt£J;5l;:. ftttv 

4 0 0-6 0 0r©fi^£iaT?^*;i^*£c h 3 ©7 
ffl*£c h 3S:#Uy'j3>ll:^l.;:i:^T$?). ^ 
WX-2Z>. mi 5T'?f;2tlZ>5zW\tni&M,<Dj5fa$:*L 

[0 0 3 9] m4mmm 

SL6-23 ittftmvm 4 ^mm<Di:m<Dmmm^ 
r. 

[0 04 0] £T. S i O 2 SfcttS^ t>tZ%>Hm& 

±.\zm&tz>. -E-n^e>. 01 6T^$n^>i-5ic. e: 



/i6 iztmm8.±\zM!$.-rz>. z-c>m>*mfcm<Dm 

Stt 1 0 - 2 0 0 nmOllrtT* 9 . tffKdJttSAv' 

[0 0 4 1] 01 7T^$n^>±-5JC, $liti6 
2. Slili63. Rtf?g2ji&fSji6 4«A^«# 

6 iRzftmms.e o±\zmizMf&-?z>. mi^mme 

2\ZCVDmiz£.K>mi&2ntzm-£ 1~1 0 0 nm©g 

DteK.fcDiiSK-T'SftfcJP^ 3 0-2 0 0 nm©#'J 
->U3>T^. Wi2mms 4«CVDfelC«tO^ 
£ttfcJP£ 3 0-1 0 0 nm©&{fc/lT;fc£>. 
[0 0 4 2] 01 8T^$n-5cfc3»;:> ^2ijife^64 
Rtf Sg 2 ig®|f 6 3 5rm^/t^->TX^^>^LT2 
•Z><DV7*tf— hit® (sub-gate stacking layer) G 
sub^i 6 2 &y;at<c¥##:/f 6 i ±k»* 

[0 0 4 3] m^X. 3 0-2 0 0 nmOHtl* 
2 O^tyy- h»lG s u b±RZf*r<Dimt\zmMT 
«. -5" LT, 01 9T^$tl-5i^»C, £©KftJf try* 

1G S ub©«!!SlC7-1'x>y6 5&mmTz>. 

[0044] -eti^s. 02 o-e^$n-&«fc^«c. mi 

jfe&»/f 6 2 5r7*7XYX7f >^fe|JH 3 PO 4 Td 

[0 0 4 5] 0 2 1 T^StlS £-51::. Y- hfhWHi 
6 6 (#&JS«T«SMfcJB) £«MM2£fcttJR*fcJ:0 
Att¥*#H6 1 <D&m±iZMtfL-tZ>. 

[0 04 6] jfS 2 hKttifc/f 6 6 . -fr^Y 

-K«)IG sub . 7-fr>^65, Rtf»tt¥9MWB 

6 lilc***?**. ^2««««CVDteJC±0^$ 

[0 0 4 7] -^n^b. 02 2T^Sn5J;5t; > Jg2 
y-hiGp ri ^2 0©-y-^Y-h^G s ub raiC 

**y- hii«si±c»i«-r*. ^<>Y-hs 
tsssn&^y- hit*i 6 6 v^m 

G sub *HF)gf!fSten. 

[0 0 4 8] S^T. PVDffilC±:D#«® (Ti, C 
o, Pt, Niftf) £;W>7--hSG p r i. ft« 
¥*<*:ff 6 1. Rtflfe®7l'X>;7*6 5±KJgfirrS. 

[0 0 4 9] ^-ft#><=>. igS^ffl^4 5 0-6 5 or© 
RTA&K=kl3£JgJf£fttt¥g#/f 6 lR^^''" 
-HG p r j " 

7 a. 6 7 b. Rtf 6 8*) 
K£t\&£o\z, >r^mtb 

[0050] f r-i^m& 7 a. 6 7 bF.aic&a-rss 

4£LTfflH6tt£„ Httl6 7a. 6 7b. Rtf 
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9 1 Y *)Vffi$. c h 4 li-> 3 >y h n * h 

[0051] -ms-mmm 

01 6-02 2TSSn?>Ig«)t, I2 4TS$n?. 

t. tmy^->^3 7 <Dmmiz&m-$rz%vtmm#m 

6 lR^-f>y-hlGp r j 4>C9>7-f (N 
i. Cu, Pd> Pt, Cu, Ag, Au. Coftf) 
\zWWklsT&mmi&m7 0 a. 7 0b4Mt5. 
[0 0 5 2] £JBgJ&® 7 0 a. 7 0 br B Hr&ET-5& 
6 lliilh7>»^Oft^H«ch 
5<htTfflne>ft£. &JSMJ&/l7 0a. 7 0 b. Rtf 
?-**)VmW.c h 5«-> 3 >y h*-3>^ 

v' a y h V — * / K U-f >£& -5. 

[o o 5 3] mmz. *mmwr:teN i s o 4 . Pdc 

1 2> K2PtCl4, CuS0 4> AgS0 4 , KA 
uCI 4 , Co S0 4fc£<D&m&&M%imt:l'Tm^ 

E. NH 4 F +H F) K»5» UTRf&jfflfci: U 

[0 0 5 4] ^SljSgWc&HT. *;Mfi«c h 5# 
7^77X->U3>-r. Wm&m&N i 
S^ifct^fgf477XC0S^T{CfeV^T4 0 0-6 0 0 

n>*SISa-r 3d tic ±9. ^*;Mg*£ch5£# 

[0 0 5 5] as6 jaagu 

02 5-3 lte#«W©£6£««©l800rffi0£* 
-T. *r. S i O 2 Sfctt^j&>Sfc*|fc*a«8 0 £ 
SHOT'S, Sl^^fcg (thin semiconductor lay 
er) £»iliS8 0±l;Mt-5. ^-ft^6, 02 5T 

<D»¥m&mc>mZtel 0~2 0 0 nmfflWe* 

[0 0 5 6] 02 6T-7H2tl2>£.oiZ, hR««i 

8 2%fmik£tzitcvDm\z£K)mK¥m&m6 1© 
mm±\z&f&irz>. *mffi.&nz3s\,*T>f-bmntis-ms 

[0 0 5 7] -AlZ> 0 2 7T'*£tlZ>£.OiZ. W, 1 
g£y-r-^I&Ji8 2±C:J£fi£U UV^^-ic: 
cbOx->^>^LTa^^'f >y- H8 3 £Jgf£T-2>. 
lglg«g«PVD?£i;tteCVDteK,fc9Ji?^£n;t 



&m**<D±\zMmbT>r- b&mn&m/&mmmt 
vfcwtuzfczuK. mm&mizmz&2 o~ 1 o on 

mmfrt>&m-tz><D\zmut>tiz>. 
[oo5 8] &\z, 02 sT^snsj^K. mn&m 

y8 44s^-f>y-M8 3 vwmzmi&t*. m 

i*IfflX7f>^l8Tli. 7-f — >^ 3 7 (OPHIDIC 
fe«-r-5y-h^«#:|i8 2 fcRfe£l/r»ttiNWWB8 

1 £@ajsi*-£>. 

[0 0 5 9] «HT, PVD&ICfcO&JSJf (Ti, C 
O, Pt> Ni&f) £M>*r-hm8 3, flrtt¥# 

[0 0 6 0] ®^|gffld*4 5 0-6 5 0*CC9 

RTAffilC«tO^«e€:S«*#fl£)18 1 <^(D f T-i Mt 
RjS^-ttT. Httl8 5a, 8 5bSWt§„ -t 

[0 0 6 1] 'T-i'mm 85a. 85 bP B 1(C{4ST-5a 
1*¥##JI 8 1 itmm h7>vX^Oft c h 

6iLTffl^e,fl5. ^■■iitmms 5 a, 8 5 b. Rtf 
^■t^UfiSKc h 6«->3 y h*— hZMfS 

->3 >y h+-V-VHK>tft5. 
[0 0 6 2] 1^ 30 0-1 0 0 0 nmC0^fe»H 

8 7&»j*i/T*'f>y-Mi8 3. ifes^-r^ys 

4. -BCa^By h*— V-X/HW > (8 5 a. 8 5 

b) sfflts. -g-n^e. i3 0T*sn5i7i:, 

[0 0 6 3] M^T. ^SH^<t*C0^2M)lS«fe»^ 
8 7±(C^fig-r-5„ -eUT. 03 lT^$ng)cfc5lC. 
U V y V 7 4 - \Z £ 0 m 2 - >TI «y 

^>yur, ?-bm% %*-imm% 7±.\z& 

fi£"T^>. a«-y-yy*-hS8 8 09PM0I£. jife»e8 7 CO 
j^WlfiSf >y h*— V— X KU-f > (8 5 a. 

8 5 b) t-en-fniaotv^. 
[0 0 6 4] m7mmm 

02 5-02 8Tjf;£n-5IgC9t£. 03 2T^$tl5 

x. ^»^-i-->y8 4<DmM\z&m.-rzs i v;¥m#m 

8 1^ coy-f (N i . Cu. Pd. P t. C 

u. Ag. au. coftf) izm&vr&mmt&m9 o 

a. 9 0 b£Jgj£-r-5. 

[0 0 6 5] 9 0 a. 9 0 bPalKftBT 

tt¥^®8 l«^h^>v'X^co^Y^;i^«c h 
7«tLTfflH5n?>. iI§H19 0a. 9 0 b. RZf 
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^-V^MS^c h7ii-> 3 ^ K*-3>*^ h£»js£ 

[0 0 6 6] HUitC. *HiMT(iNiSo 4 , PdC 
I 2. K2PtCl 4> CuS0 4 , AgS0 4 . KA 
uC 1 4. Co SO 4 t3:£<D&miM.$:ffli&ffl£VTm^ 

E. NH4F + HF) fc»jfcLTRjS8«£U g&L 

[0 0 6 7] *^MMIC*5^T, ^^^m^c h 7fr* 
^£fc«^7Sf£#Xro8t^TKi5^T4 0 0-6 0 0 

•J >J n >Jf K:^;L£ Z. t rf-Cg -5. C <7D <h tC <t 0 x 
^h^>v 5 X^©^»)^*ii5*^,^i^T^-5. 03 

[0 0 6 8] )k\Z. m$ 3 0 0~ 1 0 0 0 nm<Dlfemm 
8 7^LT/-f>y-h§8 3, M»5K->^8 
4. ROt->3^ > (9 0 a, 9 0 

b) zfam-tz. ^n^e. m3 3T^$n^<tptr. 

[0 0 6 9] «v»T. #«S&i*©^2#«@**fe»@ 

8 7±t»J«-r*. ^LT. 0 3 4Tjfc$ft-5<J;'5(::, 
«J V y 7 7 J -K <fc 9 m 2 i»«lf Srfifat/t*- >TX-y 
^>yUT. S^^y-hS8 8**fe^S8 7±\ZM 

mtz>. awi^y— h« 8 8 ©ssa, 8 7 © 

PH8Cttlt5->3 y V— * h'H > (9 0 a. 

9 0 b) i-^n^tlB/ioTV^. 
[0 0 7 0] IS8 jj^flij 

03 5-0 4 lJ4*«ISO*8*M«Oie0»rffiBI* 
^T. ST. S i 0 2Sfcti5^^6fe*tfeH*tEl 0 

ostgerrs. if^^^&iSfeWte 1 o o± 
ic^-r^.. -en^e.. 03 sT^^n^ct^ic. cio 

1 0 1 *mmwL±.\ztefct&. z.<»m^*mfrmv>m 

Stel 0-2 0 0 nmO&fflrtT&O. #»W*BJ|-> 

[0 0 7 1] 03 6T^Sn-5«fc^lC. 
1 0 2 &««<fc*3tfiC VDttKcfcO 1 0 

m 1 0 2tt»ft:/BT?*s. 

[0 0 7 2] Jfclc. 0 3 7T?jS3ft*J;-5K:. Sgl®* 
■ *y— hBW#Bl 0 2±IC»j*L. iJV^77^- 
\Z£Qx.y?-><>fl,TmVi*-1 >¥-h 1 0 3£J£f£-t 
^1 WfliPVDffii;;fcteCVD&K.J;9Jgfi££ 

ft#;W >y- hH 1 0 3tf&m¥- hT£-5<f 



®«Jf £lx&ttttfc£&6>&Vi. ^«#JlteJ¥£;^2 0- 
1 0 0 nm©ttfl#"f **fctt£fty-f *T**>. ft* 

[0 0 7 3] ^K, 03 8-Z7KZn&&?\Z. CVDt 

{t®fc<^Si5i*£^Jf£j£j£U UV^77^-l:«kt) 

7* hl/>>XhJf 1 0 5£CVD$tffc/f 1 0 4±»C^j& 
[0 0 7 4] 7*h^7hil0 5ttVX7ibTM 

v>e>n. cvd$^ji 1 0 4&yy-hm{t;8i 0 2* 

Xy^yLTif&grTX^Jf 1 0 4 aSStt^'f >y- 

hm 0 3©^igB^tPfig-r§. ran**:. Mk^-i- 

>{fl 0 4bSg^-f 1 0 3C9^2S^C 

J£j&-T3. ^ni:iO, 03 9T^$tt&=k?l::. ^-f 
>y- h®©m2gl5^S:0:at«c¥»#:)i 1 0 1 &®aj-r 
•5. CICT, JMfcH' Ml 1 0 3 WWjaiCfiraT 
<5ft2 x «>y- hlttftJI 1 0 2 fcttfeB^X^/I 10 4a 

[0 0 7 5] ggHT. PVDSCiOMI (Ti, C 
o. Pt. Niftf) £^W>y-h« 1 0 3. 
^#:» 10 1, im.-?^9m 10 4a, RO^&^f ^ 
>y 1 0 4 b±iC^T?). 

[0 0 7 6] -ttl^S. ®S$eia^4 5 0-6 5 0"C© 
RTAifcfc J; 1 0 1 ^<D^M 

tJ^JES^-a-T. >T^\\$m 1 0 5 a, 105b*Mt 
5. ^LT, 0 l 4 OT^^n-Si^fr, ^r-imtfcifc 

[o o 7 7] i o 5 a, i o 5 bfyiir&s-r 

&*tK¥**#/f i o n;mj«h7>> > 7.#<z)3^*;HS 

«ch8iltfflH6n5. Httil0 5a. 10 
5 b. Rtf^-f^JWfittc h8U->3 7 b*-a>?7 

[0 0 7 8] ^fctC, P£ 300-1000 nm©^2ffi 
&1107 SJgfiELT^'f >y- hH 1 0 3 . 
->yi04a, 104b. SO:ya7h+-V-7/ 
h"K> (10 5 a, 10 5b) ^ftll. JgftflO 
7 £¥fi{trr-5>. *6»ii 1 0 7HCVDl;<tD^Stl 

[0 0 7 9] ttHT. ftJUUIftfOjR 2 

1 0 7±tr^fiET^>. -5-LT. 04 lTSJn^iO 

x7?>yLt. ft*u-yy- hiio8 ^*&^s i o 

7±(C^fiE-r-5. S«ityy-h®l 0 8©M^«. Ifc 
&51'->^1 0 4 bR^YX^ 10 4 a<ommz 
eStS->3»;ht-V-XKH> (105a, 10 

5 b) t-E-tVfnm&oTti-S. 

[0 0 8 0] mg^ffigii 
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03 5~3 9T^<*n3IgC9&, H4 2T^£ft£J; 
T, Ifyt^f ^>^1 0 4 bS^-7X^ 104a© 

M{fflicfi:e-r«.©«*^e i o l^co^-f^^a 

(Ni> Cu, Pd, Pt, Cu, Ag. Au, Cofc 
£*) ICSJ&LT&MW&JI 1 1 0 a. 11 Ob^Mf 
-5. 

[0081] &mmmm noa, no bRuc&g-r 
^©«¥»#:)ii o nmmh7>i?x#v^v*)\4& 

*£c h 9 <bL.TfflHS.n-5. £®g$gyi 1 1 0 a, 11 
Ob, ^ft^W«c h 9 iJy a -y >^^/ 

[0 08 2] *^JgMTlix NiSo 4 , PdCl 2. 
K2PtCl 4l CuS0 4 , AgS0 4> KAuCl 
4 . Co S0 4 &<h*C9&JBffi£P^J£LTfflH§;i£: 
a*T*£-5. Z(Dffitthm*HFmi&* <i;fc«BOE. N 
H 4 F 4-HF) Kig;frLTKJ&^}i££U S^UJ;5<t 

[0 0 8 3] #*^W;:4oHT^*;Mg«c h 9 7^7 
: E;W7 7X->Ua>T> 1M«^N i g 
»Sfc«^fS^X©mTlCi5V^T4 0 0~6 0 or 
©MS^ISTr^^^^c h 9 (DT^JUy tXv'J^J 

^h7>^X^(Dffi|ft^$:SJ?)^j:i^T^-5. 04 2 

[0 0 8 4] ^K, 300-1000 nmcoM»B 

I 1 2*K&.ls-ZM>f-hmi 0 3, *&»^-f -> 
y 1 04b, Ife^V^.^ 10 4a. S^ya y h+— V 
-X/h*K> (110 a, 110b) £&«U ifcgy* 

II 12 ^ififbTS. 

[0085] m^x, &mmua<Dm2mnm*mkm 

X-yf>^LT, SttitT-y'-Ml 1 4£*&»®1 1 

2±ir^-r^>. att-y-^y- hff 1 i4co^ii. *e 

»7-f^>^l 0 4 b&tfj&grr;*.^ 1 0 4 acowffijl^ 
tm->3 7 h*— V— * Kl/-f > (1 1 0 a, 11 

ob) t^n^nfi&oTi^. 

[0 0 8 6] OTlC^^ctolC, ±j$Lfc9i§D©H 

[0087] SI. S2, S3HMWtri0iJit$n^> 
^h^>> 5 X^CO^itH. 011. 012. 01 57? 
[0 0 8 8] Sh^^X^lJ, j^SMig (3 0) ±tZ 

j^fi£$n. v-jy-vm on i. v^f-vm (3 



i) ±c»ds$n*«iiftwi3 2 <*yy- hsm* 
itLxfflt^ns) td^e^^2o<D-y-yy-h-^jt 

^^©^+*;MB« (chl, c h 2, c h 3) <h&5 

#m##mm on <t. ^**;ng« (cm. ch 
2, ch3) (DmwizMf&zn. =f-\*)vm$.tmz=s 
avw-nw h^n^n^-r-5 2-Do^jgt- 

m^3v h*-V-VFH (3 8 a~3 8 

b. 4 0a~4 0b, 5 2a~5 2b) ^^^1/^ 
«(chl. ch2, c h 3) KJgfifc^ttsy— hSfH 

(35) t. y-h^m^e (35) ©**ra*c 
Msnxsficef tsy- (35) £g 
ais-fr. T#©y-hft*<wi (35) tMz^yf 

-hmmZMfcTZy^ >¥-bm (3 6) t. jfrfcfe 
[0 0 8 9] *'f>y-MI!jifc4M**y-h 

ts*#n (35) <ow a «js 1 mm 3 2 (ir&^-y- 
ff- bffimiztsn&tf- bmn&m) ©j* sad*;* 

H. 2^0->3 7b^-V'-X/HK>i«( (3 8 a 
-38b, 40a-40b, 52a-52b) 

[0090] S4, &snffi.M\z&.y)M&ztiz>v7>f 

7>5?X^O*i6tt. 02 3Stfi2 4T7*3*l£. & 
K7>^^ll »lcS}£ (6 0) ±C»j*3*lT«K 
h7>y^^Oft^« (ch4, ch5) £&Z> 

*m&mmm (on <t. (6 0) Rtf?** 

;Mg*£ (ch4, ch5) (DmWlZMtftZn. 

Si (ch4, ch5) tmzi/ay h*-3>^ V 

/KW>*«(6 7a-6 7b, 70a-70b) 
<t, ft^;«(ch4, ch5) \ZMf&2t\Z>21 
O-y-y^r- h*«itG s ub <h, f^^JPfla* (ch4, 
ch5) Rtf2^©it;/y-K$jgG s u b©ffiKJ^f& 
>^r- h«fjgG p r i fr<~>ftD, *-f> 
9-*-h^jgGp r i oy-hRt(M (6 2) ©JP£te 
•y-yy- b$iSG sub y- h§£*#H (6 2) ©P£ 

2 oco-y-yy- h$igG sub a>#«gf» (jfi 1 

6 Z<DX.y : 3 L >>f\z&K)%t>nz>) WSHKRfSglL-TH 

[0 0 9 1] »6. S7HSg0«lTMjt<*n5-yy'7-'-h 

^X^CO^itli, 0 3 IS.^0 3 4^W. 
>i^X^ti. iifeft»S (8 0) ±lZWtfit<tlTnf&b7 

>i?x?<D^**)imtg,£te.z>¥m&iiimm (8 d 

<t, mmfo (8 0) srX^^^PfflttoisHlilic^figs 
n, ^^^)mmtmzy 3 yb^-zi>s'^b^mm 

TZ>2~3<D&m<5;ft>>3v h*-y-VFH 
(8 5a-85b. 90a-90b) <>:. 
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(8i) ±c»j*sn*y- bmm#m (8 2) <t. y 
-vwmfem (8 2) (D't'&.mmz&fi.-ztiTM >y 
-vm (8.3) ©PHMtcfeg-rs^-f yf—vmcm 

(8 2) T2f©*-f >y-MB«<WB (8 

2) £#fc*^>y-M&ate#J«TS.*-f>y--»«/i 
(8 3) i. ->g v h+-7-X/HW>iW^ 

7) i. (8 7) ±ic^$n. *<>y-h$ 

« (85a-85b, 90a-90b) t-HVfnMte 
(8 8) <»:, ft*>t£.Z>. 

C0 0 9 2] ass. m9HM0ii«toSjg$n«.-y-yy- 

CO 0 9 3] &h5>yx^ll (10 0) ± 

mwnmm (ion t. mmm. do o) _hstK? 

>y h^-n>^^ h£^f£TS2 0©£Jl'g-;fl->'3-y h 
*— V— X/ K W >«S£ (105a-10Sb, 10 
0 a - 1 0 0 b) <h. (10 1) ±ICJB5J5£ 

snsy-hit*! (102) y-i-ss«fls» 

(10 2) 0+*fi«fc»j£;£ttT*-f >y-h» (1 

0 3) <omm\zwft.ztiz>¥- bm<tm (102) &m 
fflst. woy-hgtMtw^-f >y-M«s 
zw-tfrt-zt-i >y- vm (103) <t. *<i>>f— k 
Jf (10 3) mi SKJ-Rtf^'f >y- h®©ss 1 §s#© 
Miaicfest-^^-f >y- h^&ji (102) 
•t^m^^v (104a) *-f >y— hi (10 

3) ©£2 8&#-©<H9ffiRtf*-f >y-h» (10 3) © 
£2«#©tt©*-f>y-hSf«#fii (10 2) (C^fiE 
3n5ft»7<r>y (10 4 b) <»:. J/ 3 7h+-V 

U^-Y >y— h*ift±lC®j«Sft*¥fi{bUfclfeiWB 

(107. 112) t. mmm (1 0 7. 112) ti: 
j^fijcSft. *-r>y-M*jt±fc<a:itu ssa«2o0 

tf-y-T/y-b/i (io8, 1 1 4) a, 

[0 0 9 4] ±mi,frjL5\Z. W-hRtfi/ 3 yh 
044l3i5^T. V g _ ma i n ti^-f >y~ 

H^ira;* tv5«jE£, Vg- S ub te2t?©-y-:/y- 

[0 0 9 5] "tl^y- h©y\*-f 7X«JEV g _ s u b « 
1 Vg. s u b *<IE©ttJE0 V^OteSiW;:*^ 



rH<Df-^^-)V^-y-^y (channel offset regio 

n) teVfJf (electron layer) £^2-^-5. Z.<Dm^ 
m\$S /DWMMm (extension region) t&O. ->3 

i^e>n£>. Lfc^oT. i4 5T^nM5i:, c:© 
ttWT-m. /-f >y- h <d/u Txnmv 

g-ma i n £WgTSC:tKcfcDnl!^*;i'£fii*. 

[0 0 9 6] 2|^illC. V g - sub *tfl©«E0V,t 
0 te^jWc/hSntg, >y- hs.yc-> 3 , y 

Sr#-r-5*:-;Hi (hole layer) Zmt&tZ. I45T 
[0 0 9 7] £A±lcJ;rj, *^T«ffiA K-tf>^t 
fcIg©3a^£ffi<-T3©i::fc#fim&£. $6»lr. A* 

-f 7x*jEEVg_ s u b ^ras-r«.ci<t{cj;o, *-© 
^. 

[0 0 9 8] *5gWtt-9-yy-hK*£E&BllP-r*Ct 

[0 0 9 9] *^WT»l«FSUHie6fiOTSa9ie©ffi»)R! 

ri*T£. i^oT*^ag©««^ffltt. 4#ff»*©^H-e 
[SS©ffi#-^^] 

[0i] w&<ommb7>i?x#<Dm&**?mT*& 

[02] @l©^h-7>v > X^©Hl/'r >«SK (I 
D ) flc^'f >y-h«E (V G ) «D«p|RS:^-rHTf* 

[03] *|gag©mi||S60iHcJ;^^h^>> J X^ 

©»igjag^^r»fS0Tfe^. 

[04] *5BWO»i*«0«c«k*!*l»h7>^^ 

[05] *%w<?>f&immMiz£2>imb7> : ?z? 

[06] *!8W«)IBi*!fifisic:«t*Sfi«r«v>> > x^ 
©Sig^SS:^-rifffi0T^-5„ 

[07] *wm<DW,\'gffi.M\z&z>m\~y>yx? 

[08] *58W©«l*tt«CJ:*««r*7>5?X^ 
©S3g^S^^T»riB0Tfe-5. 
[0 9] *%^©mi3ISg^Hc±^^h7>>?X5' 
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©Wtiia&*-r»iiiHl?»*. 

[0in *m$<Dm i &kotc zzmm b 5 

[012] *§&w<om 2 mm&nz^nm b ^ >-^x 
*©§^®g£^T#r®0T&£. 
[013] 3 nmm\z£zmm b ? >vx 

[014] *%m<D&3&mm\z&z>nmb7>vx 

[015] #fgBj§CDSg 3 gftftfl;: ££f*|K h 5? >> 5 7. 

[016] *^Bg©^4HM0iJtCcfc^^llh^>^7. 
^O9gjg®g$^-r8ffffi0^*^. 
[017] *^sgcoS 4 ^Jte^lct^^ h =7 

[018] *Sgw©*4&M0aKJ;***Kh7>5>;* 

[019] *3EWO*4*tt«»w«fc*!SI!th7>^X 

[02 0] *^i©i4Mei|i:J;§jlIh7>yX 
^©§S3gj®*g£*TK>rffi0Tal5-g>. 

[021] ^m<o^4nmm\z^nmb^>^ 

[02 2] #S^©£4£ttWz«fcSSB«h5>5>;3. 
[02 3] *58^©SB4H««!IK:«fc*»l«h7>>»X 

[024] ^wofss&mmzkznmbyyi?* 

[02 5] *3EWOSB6*tt0!ICJ:*««h7>S?X 

[026] *%w<Dm6mm&i\z£%mmb7>isx 

*©Sjti§g£^rri#rffi0T&£. 
[02 7] *3BW©SB 6 h 7 

* ©Sitans^-r *r S0T& 
[028] *&w<Dm6nmm\z&z>imb ; 7>i?z 

[029] *fgHJ!©Sg 6 *M0iUC <fc£?$BI h 7 

[03 0] #f6E©SI6£!6flK.fc*fWSIh^>>?;* 

[03 1] *5EMOJS6*jfi«fcJ;*?fiRh5>5?^. 
^©Sitii8<£*-r»fffi0T-S-&. 
[03 2] *5EW©»7Slifi«fc:«fc*ftli!lh5>^ 

^©sitsg**-r»fffi0T^^>. 

[03 3] *3EW«3B7|Stt«K:J:*««h7>^X 
^©Mjfii@g£5r;-rigfE0T;&-5>. 



[03 4] *5fiifl©j(i7SQfi«fcJ;S»«h5>3?X 

* ©§£itiIg£^-r»rffi0T&-5 < , 

[035] *&w<D&8ntem\z*z>nmb i 7>vx 

[03 6] *IBWOlB8*!fiWK«k*fWlth7>5?X 

[03 7] *^©^8HiSMlC e tS^h7>vX 
^ ©§8ti§g£^-r»rffi0T&-£>. 

[03 8] *&m<Dm8nmm\z&?>imb7>z?x 

[03 9] *^<D^8^MMI'±2>^Mh9>^X 

9 ©suti&g s^-r »f H 0t& & . 

[04 0] *5BW©JS8*««KJ:S««h5>S?^ 

* ©Siting £^-r w S0T*. z> . 

[04 1] *^HJ©^8*JSfiSJlCct^^mh7>>>X 

*©§^iag£^T»rffi0-e&s., 
[042] *3£m<Dfg9nmMiz&z>nmb7>i?x 

[04 3] *5fiMO|g9*JfiWK:«fcS«Kh7>5?7. 
[04 4] **-J>f— bWisav b*— V—7,/bV 

< >&ffittnmb7>z?x?<D!gm®i&m-z3!>z. 

[04 5] t^- hRi^v-a 7 h+-V-X/ K U 
3. 

[fU^WtBBJi] 

1-Slh7>^^, 10. 1 0 0 12 

-*m#m. i4-v-vfk>««. u-y- 

hftftJI. 18-y-K 3 0. 6 0. 8 0-t^S 
1£. 3 1, 6 1, 8 1, 3 2, 

G2-mitmm* 3 3. 6 4. 10 7-Sg2|ft«l. 
3 4 3 5. 6 6. 8 2. 1 0 2-^- 

bmn&m. 3 6. 8 3. 1 o >y-b 

/f. 3 7. 6 5. 8 4-7-f->^ 38a. 38b. 
3 9, 6 7 a. 67b. 6 8. 8 5 a. 8 5b. 86. 

10 5a- 105b, HOa-llOb-Hftft 
B. chl, ch2. ch3. ch4. ch5, ch 
6. ch7, ch8. ch9-ft*;^ 4 0a. 
40b. 4 2, 5 2 a, 5 2b. 70a. 7 0b, 7 
2. 9 0 a. 9 0 b-&JSg&/f, 5 0-A«VXi7 

m. 6 3-mi««s. Gsub-w-mi. g 

pr i-^-f^'-Hi- 8 7. 112-fimm. V 
g-sub"W-^7^1E. Vg_ main 
>y-h/t-f7X*JE. V s . V d -V-^/H 
H>;H7^t)E, 10 4-CVDKfcl, 10 5- 
7* hl^T. hH. 1 0 4 a-*£Sv7.^]I, 10 4b 
-i^e»^4'->y. 108, 114-*«W-^y-h 

HI* 
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itS 2 4j 



M 24 



B25 
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62- 



ch5 .66 61 



[02 6] 
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W 27 
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B 28 
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1 3. 4 J 



[S 3 5] 



a 3 4 
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13 7] 



ch7 81 



[03 6] 



H 87 
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B 4 4 



B 38 



[03 8] 



105' 



[03 9] 



H 3 9 
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Vg-sub 
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[04 1] 



104b 108 
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H_4_2. 



8L4_a. 



103 



104b, 



104 3] 



104b 1H 



ch9 101 



110a 




K:y///////jlBMHi///'/ S 

ZBSSSBSmsmSkTBSBBBSk 



ch9 103 10 , 



(18) #§§¥14-050770 



[H4 5] 




(51) Int. CI. ? f&SUfE^ FI f-73-K(##) 

H01L 29/48 S 

F^-A(##) 4M104 AA09 BB01 BB20 BB21 BB22 

BB25 CC03 DD02 DD53 DD79 

DD80 DD84 FF14 GG09 
5F052 AAll DA02 FA06 J AO I 
5F110 AA06 AA16 AA17 BB13 CC01 

DD01 DD03 EE01 EE02 EE08 

EE09 EE14 EE27 EE28 EE30 

EE32 EE41 EE42 EE43 EE45 

FF02 FF03 FF23 FF27 FF29 

GG02 GG12 GG13 GG15 GG25 

HK02 HK04 HK05 HK31 HK32 

HK40 HM12 HM14 NN04 NN23 

NN35 PPOl PP10 PP13 PP15 

PP24 PP34 QQU QQ19 



